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PURPOSE: A multi-layer optical disc and a method for driving the 
same are provided to improve recording and playing capacity by using 
reflectance information. CONSTITUTION: A multi-layer optical disc 
including a plurality of recording layer includes reflectance information 
relative to other recording layers on a specific area of a part of 
recording layers or all recording layers of a disc. The recording layer is 
formatted by two different types. The relative reflectance information of 
the other recording layer of different format is included on the specific 
area of the recording layer of a present position on the basis of a 
waveform corresponding to the present recording layer. The specific 
area is a lead-in area. The reflectance information is expressed as the 

relative reflectance when the reflectance of the recording layer of the present position is expressed as 1 . A recording process 
or a playing process is performed according to the reflectance information. 
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£ l£r £ 3-§-3fe %^^ELS\ <a^l» >£o] SL#, 

S- 2fe c^H^I e]^_o] o^o} £\}o]K\ ^iS, 

S. 3 vfl^l £ 6€r ^-^ofl HM^ 

c^HS ^Ji ^^ofl^lS-A^ ^-^^afe #-g-5j-€ CD (Compact Disc)* «1^-*M CD°fl tfl-g-^ z\^S\ 

fe DVD (Digital Versatile Disc)!" 0 ! 7^ ^ Jl SJcf. S)e<Hlfe TV^S] JLS^} ofl e-| ^ 0} 

CD, DVD-1-4 £^3^ 27l* -fi-xl^Ai ji-g-^ ^S>7l ^*lHfe ^ -.0. ^ ^o] j,^^ 

$\ ^^3.7} $l*lHfe 44 *J-7fl SfloJ: tVcf. ziofl i^cflo^ ^.4^. 3)01^ 7 )1 

^(NA)7l- 3. cfl^-^l- A>-g-^ 7$o] ^SHo) ^-C)-. tb«, 4^7115. *H 7lS-§-^# ^CflSffe « 0 V^ 

$o}x}3L a)z] a\<$o] $ cl>,a <?Vofl 4^ vfl^-Slfe ^-f 4 #31 «tA>^ fl-2Hl*| ^Hs}^ 7l§iic} 
^o}^ ^-r-71- «MJtfrt|-. DVD^ ^-f Sector information 0 )! *&>M"§- 0 1 40% o^o]*! °ls><y^l°> 7)^sl-Jl $X^t. DV 
D°1H Dual layers 3-°- ^1^0)1^ ^ ^ofl ^(2nd layer)£: ^}^<=>] % ^<3$] ^0]^ (ol 

S>.LD)2l sHN« l-elTlM- ^#71 (ol *>,PD)S1 ols- (gain) ^. .g.^ ^<LsL ^°\] *\}^ (access) 

*H°J: 3^ 0IAJ-0) LD2] ^«| # 3_o_ pDS] C | = o. ^ £ .g.^ ^-^11- ^t}^ %o] 

^} PD «is.# « 0 >^# A>-§-^ nflfe PDofl ^/^<U^ ^H(W amp)Sl 7)1<?] -tf^ol ^ 

^1 D J°1 «l5l ^*11^ 5U7l nfl^-ofl oj^o] H|)#s ^ §icl- 

*fl^ *°flAi ^«}^ i^i <Hle1 ^]1S| 3 7)i| 5L^i ^(On)tl- ^°1] S1«H l-o)^ J2.^3l-(RF)^!JLS! H7l 

♦ °l-§-S>^ LD Brfli-f PD ol^-# u>^^ A)--g-§ ^ o^cf. 5>^1 ^ S^ofleil- ol-g-§>^ LD nj-^u} PD 

^- S^s>^ ^^-^ #01 cx]^ 55^0.^ zl- ^cnjAi ^-Ag^l-fe «VAj.^ol ^-o. ^lA^sl s?l^ oil el H7l» ^Qt}^ 7^0} 

S*h z| 5L^>x -°r(0n)*V^ JL^4(RF)^1J: 3L7l» ol-§-s>c^ LD^^- PD °l^-§r 2^*3 *}Sr 

^^°1 *1H8 S.^ ^l«o)l 01 ^°J*}7|| oj^- ^ g^cffe ^Ojtf. ^, oj:A}.Alofl fe l-^l-o] ^ 

safe- ^o)^. 
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atb, f.x}si\ a^fHfS] t)^3t *lWHr #*H1 ^-8-^ ^-f, «|* *<H CDSf DVDl- ^-§-*Hr SZ 

c^^a 4, cdM- dvd^ *m» T-fl^l?! iff-# i^^s.^ ^^s]^) cf c^afe ^3-2. 

S. 7.fl^^°| ^ tiv^ ^4. a. o) £]°3o)l 45}. CD dvd 44°fl cflt!" =^*r(i2.*r)7r 4 = nfl-g-°fl DVD 

<Hl iff 7} i^£l<H5E ^-?-°fl oj-eMfe CD °fl 3 *4£- # ^ Sicf. 

nJ-eM. a.^ o. ^ ^ofl 5U<H. 31 °H c}o]s.i= o} ^ £ tf ^fe #3 ^712] o]4^-g- -g-oj 

SMI 4 7l^/7fl s§ T cl^HSf ^4»o v, ti# *fl^SRr en] 

4^-§: iH^M fl*H. £ t^l %t\^EL±r z)^3.9] ^ 7]^%- J£fe JS-4 7^%^\ 4 ; S < 3 ?E H1 

l^l t4€- ^ #*lfe ^tfl^ol aj-A]-^ ^Jiofl vc\?\ 71^-/711^^ ^*g*Hr ^ 4^ 

W. 

1k Vt ^ ^ 43. 4^8, °1^1:4 -*H«flS1 ^ 0 M1*V *i^-g- fsH ^««sfl ^ ^ojcf. 

<=>]*}. l^l ^AH|f £lifl^|H6t 4i«M ^^s>7|S #1}. lE^r, ^s]^- ofefls]- ^o] ^off ^-4 

(^1 1 ^Hl: $7>*1 S^Sl 7|^-#o) 44 q^El) 

*\°)5L 2711 7144* #5L, 7l44*oj #2}^o] J£n;}4 7].*) ^ ^^-Olc}. o] ^-fofl ^ofl 7}# 7]-4 

* 3^*11 71 4^ (layer 0)2] 3)=. °] ^ ^ (lead - in area)°fl 4£ 714^1" 2} tftfl ^A}-§-4 714W. ^1» S^, 
51^^ 71^ (layer 0)21 «VA>#^- is. ^rfl «>A>## 71^-^ ^ 5flc|-. e)^_o] <^^<Hl 7^5^ cfl 

o]<4 ^-O] 71^^ «VA>^ cflolEl 71^- T-fl^Al ^^-0)1 «|«jJ-<8«|(^S._«l ^^)^S-4E^ 4#I*H 71^-/7(1^^*1 

£1 BflS-elofl 7-l^Sfl ^JI, 7|4#7i# ol-^(Jump)l- 7fl^5VJL o!^^ *2] aVAf^^ 4^^^ ^#1- «g Tfl 7fl^> 
*><^ LD2] ^4, PD21 0)^4. ^^711 2:^^" ^ SICK 

(^1 2 4JAlo| : o^^7M 714^0] 4^ t§Aj^ cl^a) 

4^2} 7l4#o) Z}-7l c}= i^o.5L ^ ^^-S.a-1 s.^ ^ofl^ ^44E1 CDi 1 *^ 7]4#, DVDi D J?2l 7]^-^, 

*Mltfl cq^H(ol*K HD-DVD2f^l ^)i^2l 7l4#o] t\z\ %■ 37fl2l 7l4^ol 4^-2} o.s ^^3c>14 

(-£ 

%Q2.3^tt 7\v}-§: 7l4#oi CD 7}^%-s] els._<y ^2fo)l, ^-g- 7]4#l:°j DVD 714^, HD - DVD 7l4#°fl 

^7V^1S., cf-g- 7l4#o] DVD 7)4^o)lH 2}<4 ^-o] ^2. el£_<y <^°)1, 7l4#t! HD - DVD 7|4#°)1 cflt.V A o v 
tfl ^^(DVD 0 )] cfl-t-*}^- LD^r^ 7l^)# 714-^cf. 

=ref^. ^ll ^^H2f ^-o] 7l4^> ol^g-A] ^^flo} 44^0} aVA]-^ ol-g-sj-al Il}2jo £ LD 2l PD21 °] 

4* 714/^fl^ 9X^. 

£ Ifil 4^2:21 cl^H°fl £A)SV «).<4 ^-ol o}ei S-JIJol Z}-Z(- 4^31 o}= fe ^-2-ofl £(£ H]A^ D 

VD7l4^4 ^°1 layer 0, layer 1. layer n). ^Ml ^ ^fl i^aH]s. ^^-sl-cr| ^ o^cf 



- 3 - 



^fl^ ^2001-0095391 



(*fl 3 ^Hl) 

£ 1=1- ^ fi^l c^ 3 °ll sa^H. ^^.s.-¥-ei 7># 7 r 4£ 7} e^_<y ^ofl. 7| 

<?! DVD 71^.^, HD - DVD ?]^%-*\] « tftfl 'SbM-lr* A^\^, HD-DVD°fl cfl-§-*rfe efl°l^ t±o]SLiL 
3HLD)2) 3(.^-<H] <#tf\ tiVA>^^- ^, *j-2) Jl ^ (Backward Compatibility) # JlBjt>- >&>M"|-* 

v}#7}x]S., DVD7l-lt^sq e1S-_«y ^oflfe HD-DVD°fl cfl-§-S|-fe LD# A^SlS. *V, HD - DVD 7l-^ofl cfl$ Aj-cfl 

cl^a(HD-DVD)°fl tfl-§-Sl-ir LD» S r M-2j ^-^o.S- t\JL, 7^^ S^Hr ^2] 
Aj-g- ol^-^ 3 Sj-^ cjiH DVD. CD » JlWl *!WHr #*H1 SM. S.=r*i*l LD^, PD°m -f-^ 2: 

£ 2fe ^3.2] <g^°fl 7)Sr& cflojE^ q-El-^ 0.3. <g^iflofl ^oldlolEl (Control Data) 2] 

# i^-SL (Physical Format Information)^, ^^H^S(Disc Structure)*^ °\] 



i^^(Spec^)^^.7l- l byte 5. £^£4. °)» 5L 4°fl ^^l^^S. q-E^Sm. £ 4<HH 2J- <r 5Ufe "r^ £°1 
##tt ^Hl 2S+ 7l^.## 5L^*Br %+°\] tfl-§-S><^ CD, DVD, HD - DVD 2] a^s}^ 

^iL(bit2, bit 3, bit4)7> 54^. Stt H*8^°d ^, «^fl 71^.^2] 5.°JJ v+Bl-Lfl^ ^i( b it 1. bit0)£ i 

5U^f. c| M-oi-7> 71^.^4 5L5U21 ^sfl ^ 5U^ el^_?J ^^^r S9!(spe 

c)2l ^rSL 5Ucf. 



1-^, ^-^ S°U2] 7ls.#o>cf zj- ^j^t 3 by te S S.^ 3.Wxt «f2> Aj-cfl «]-a># ^^.7> aj 

7H1 S^-^Cr. °1» -£ 5°)1 ^Ml*] ufEr^fl Hf, -g-<y a>5}2] 7]^%^% M-E^-tflfe " Layer Number" , ^^i^ ^"U S. 
njj EeJj^lsjuj-sj, <y^H^.(<^^l aVcfl)* i4EruHfe " Track Path" , Cj q-<>l-7> 7l^.#o) ^fl-^€-§-(R0M) 

Er^ll^l 71^-71-^ (Rewritable) a^l«>fe " Layer Type" 1 byteS. 71^.^4. 

S*V, e^j^ a 0 v^ ^ £ a Aj D j £f aAl«>^ •• Linear Density" ^a.(^ : y m ), H^^}2] ^, 
1- a^l*>^ " Track Density" ^a.7> 1 byteS. i^i}. 

a^V, ^#tb o>2f Ajcfl ^-^(Reflectivity) -^cfl ^a>^-s] SA)^cf. 27>^» ^-g-5>fe ^ 

-¥-» cfl«l*><^ ^^2] 2^^tt| vj-Ej-ifl^ ^ a. (Reflectivity Index) £ ^ 



U VSf ^ ^ X°U21 71^^- a«-S>^ 7go. t Sfl^ i-5J (spec)i cf 5>2) inlj^ tfl ^ Jt» " 

^ Spec" i#5>^L 54^. S 6°\] =L *rM-2] <m» x4e]-^ ^ojcf. o^a^ a^^t^iS-Ai " Spec Indentit 

iL (Reflectivity) ^ ^M]^}JL 5Ufe(^l*3^^]) i^^l <*>-§-*}fe LD°11 ^«fl cf« ^-^ 5L°U (layer 07l$)2l # 
rfl aVAf^ 7l^*>i sa^. ^, ^Ajofl 3 o)l tfl-8-SM fl* ^J 0 !^. ^^^lfe £ 5ofl^1 «}2|- §cf. 
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S} «Ul"i"§: £^7l) 7l|#SM LD^Uf PD<>1^~§: ^^^S-Ai 7lS./7fl^ ^ ^^Tfl iL#3] ^ jL3)-7> 5£cf. 

«4^7K <^^7l-X] i^S} 7)S.#o| ^.^-^0.3. ^ C^3°fl ^Jjofl cfl-g-s}-^ 3|-#-§- 7]f°5. fl # 

(57) 

1. 

4^7fl2] 71 i^SHr ^ ^-cl^H^l , 

#71 q^HSl ^ 71^ JEfe SL-E 7l-§-#Sl ^o^ofl cfs 71^-^21- Si #Efl*)°] a>A>^ i^-JL flfe ^ 

2. 

A oM 7ls.#o] 271-^1 Sl c}^ SL^o_S. € ^ °-iiL S}^ cf^ ^±.3.. 
3. 

^12*^1 sa^^-i , 

«7.fl S1^1*V 7l^o)lA^ a o V 7 ) SpgcgC^ofl a}*]) 71^^0)1 Cfl^-s>^ 3)-#-§- 7l§O.S. Cf= 7l^S] #tfl*}<y 

ijU}.§- ^Mt a^-S>al 3-§- ^3 O.S. t}^ t\% fclA 3 
4. 

*fli s cMi sa^i 

#71 ^g^-fr el^_°J 3# 3c^<LS- #cl^3. 
^t 1 * 5. 

#71 aVAV^-^JiLfe ^7fl 7lS-*<HlA^Sl BVA)-§-§. IS. «V^* ufl S) #lfl^?l «VA>^-S. S«€ ^-2-5. «V 

^^*J" 6. 



- 5 - 



^"2001 -0095391 



A cM aVA^^^iLofl ttj-e)- 71-S- SE^r *fl^-| 



1 



IllllUlillh 



iini 



iilin in in 



o 







1 






iHD-DVD 






DVD 




CD 



UUinMR Layer 0 
ITLMJim Layer I 



l l I I 



k UUUUUUL Layer n 



- 6 - 



*7l|^MH #2001 -0095391 
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Reference code 



All OOOh 



Control data 



All OOOh 



Data 
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Disc manufacturing 
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Contents provider 
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3 



H±3f>\\ m^S spec 5ft 



SH S spec^l layers ^ 



ff*l spec°l layer°| ^ 




1 Byte 


Spec 




3 Bytes 


Oth layer characteristics 


3 Bytes 


1st layer characteristics 




• i • 


3 Bytes 


5th layer characteristics 




3 Bytes 


m\ spec(HD-DVD) 


3 Bytes 


oh^-| spec(DVD) 


3 Bytes 


spec(CD) 
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b7 



b6 



b5 



b4 



b3 



b2 



bl 



bO 



Reserved 



Spec type 



specf^ 



Spec type ... b5 : reserved 



b4... 1b . HD-DVD Lfl§ 

Ob , HD-DVD Hgs|0| 2iX| Si 

b3 ... 1b , DVD Lug- 
Ob , DVD MIS £|0) oij| 

b2... 1b , CD ma- 
Ob , CD lH9E|0| 



fllSSJ spec ... 00b : CD 

01b : DVD 
10b : HD-DVD 
11b : reserved 

oH£ spec^l layer =£71^- ... °l£ lead-in area! ilfof^ 

spec^l layer ^ b3~b0 4bits(sN 16 layers) 
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b7 



b6 



b5 



b4 



b3 



b2 



b1 



bO 



Layer num ber 



Track Path 



Layer type 



Layer num ber ... 0000b ~ 1111b 16 layers 

Track path ... Ob : Parallel to the first layer 
lb : Opposite to the first layer 

Layer type ... ROM type or rewritable and so on 
b7 b6 b5 b4 b3 



b2 



b1 



bO 



Lin ear density 



Track density 



Linear density ... xxx um/bit 

Track density... xxxum/track 
b7 b6 b5 b4 



b3 



b2 



bl 



bO 



Reflectivity 
index 



Reflectivity 



Reflectivity index 



. Ob : reflectivity 
lb : reflectivity^! 34^ 



Reflectivity(Oth layers *}M^ 340 

ex) Cb6,b5,b4,b3,b2,b 1,b0) = >(2\ 2°, 2-\ 2-*, 2 -\ 2 -\ 2 -*) 
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b6 



bS 
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Spec id entity 



b3 

Track Path 



b2 b 1 

Layer type 



bO 



Spec identity— OOOIb : CD 
OOlOb : DVD 
OlOOb : HD- DVD 
others : reserved 

- > c«i -a- -g-oi s^s^ej spec^i ^m-Jt hd-dvd^s 

OOlOb^. A|^»-^h^ 3 bytes-b M-CHXI^r S--^ Ob 
OOlOb/OOOIb^. A|^"S|-^ 3 bytes 
oj-ot ^J^^eJ spec ^^-PY DVD £+3 

OlOOb/OOIObM Al^oh-^ 3 bytes-b UcHx|7|- Ob ^ 

OOOIb^. Al^-^l^ 3 bytes ZZ^r ^R-S 



2J ^S^IID. 



Track path 



Layer type 



Ob : Parallel to the first layer of the current lead— in area 
1b : Opposite to the first layer of the current lead— in area 

ROM type or rewritable and so on 



b7 



b6 



b5 



b4 



b3 



b2 



b 1 



bO 



Linear density 



Trac k d ensity 



Lin ear density ... x>c< um/b it 
Track d ensity ... xxx um /track 



b7 



b6 



b5 



b-a 



b3 



b2 



b 1 



bO 



R ef le ctivity 
index 



Reflectivity 



Reflectivity index ... 



Ob : reflectivity 
lb : reflectivity^! ^ 



Ref lectivityOAH £J1»^£J specO| A r ^-^r-^ LD^II cfl^HAH «JXrl ^IoH^oj spec^l 
Oth I aye roil cH 1t> spec identity &toi\ orl ^oh^ spec°l 
Oth layers ^aft yj-Ahw « ^) 

ex) (b6,b5.b4b3,b2,b 1,bO) = , 129, 2—, 2~ e . 2-*, 2 2 -*> ^r^J 
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